The General Procedure of the double Michael addition reaction in the Synthesis of Compound 3a-3i
The general procedure is illustrated immediately below with compound 3a as a specific example.
(4aS*,8aS*)-4a-Cyano-2-hydroxy-5-oxo-3,4,4a,5,6,7,8,8a-octahydronaphthalene-1-carbox ylic acid methyl ester (3a)
Under N 2 atmosphere, DBU (0.5 equiv, 0.6 mmole) was added slowly to a solution of Nazarov reagent 1 (1.5 equiv, 1.8 mmole) and cycloalkenone 2a (1.2 mmole) in anhydrous THF (0.2M in 2a) at -78 °C. After 2 h, the reaction was quenched with water (5 mL), followed by extraction (ethyl acetate 3 x 10 mL). The combined organic layers are washed with brine solution (5 mL) and dried over anhydrous magnesium sulfate. After filtration, the solvent was removed under reduced pressure providing crude residue that was purified flash column chromatography (silica gel; ethyl acetate:hexane = 1:4) to provide the desired product 3a: 
The General Procedure for the Synthesis of Compound 4a, 4b, 4d and 4f
The general procedure is illustrated immediately below with compound 4a as a specific example. To a stirred solution of 3a (0.200 g 0.8 mmol) in THF (5 mL) were added pyridine (2.0 mL) and acetic anhydride (0.76 mL) at 0 o C under N 2 atmosphere. The reaction mixture was stirred at room temperature for 18 hours. Then the reaction was quenched with water (20 mL), followed by extraction (ethyl acetate 2 x 20 mL). The combined organic layers are washed with brine solution (10 mL) and dried over anhydrous magnesium sulfate. After filtration, the solvent was removed under reduced pressure providing crude residue that was purified flash column chromatography (silica gel; ethyl acetate:hexane = 1:2) to provide the desired product
4a.
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